Multicomponent mannose-containing liposomes efficiently deliver RNA in murine immature dendritic cells and provide productive anti-tumour response in murine melanoma model.
Here we demonstrate the ability of mannosylated liposomes (ML) targeted to mannose receptors (MR) to perform the targeted delivery of model plasmid DNA encoding EGFP and total tumour RNA into murine bone-marrow-derived dendritic cells (DCs) and enhance the efficiency of anti-tumour response triggered by these DCs in murine melanoma model. ML consist of cationic lipid 2X3 (1,26-Bis(cholest-5-en-3β-yloxycarbonylamino)-7,11,16,20-tetraazahexacosan tetrahydrochloride), helper lipid DOPE (1,2-dioleoyl-sn-glycero-3-phosphoethanolamine), and 2.5, 5 or 10% mol. of novel mannosylated lipoconjugates. In the structure of lipoconjugates D-mannose was attached to ditetradecylglycerol residue via succinyl (lipoconjugate 1) or diethylsquarate (lipoconjugate 2) linker groups. ML spontaneously form complexes with plasmid DNA and RNA due to electrostatic interaction between positively charged lipid amino group and negatively charged phosphate of nucleic acids. ML demonstrated the benefit in transfection efficiency (TE) of pDNA into DC progenitors and immature DCs in comparison with the control liposomes at low N/P (nitrogen to phosphate) ratios (1/1 and 2/1) but not at high N/P ratios where the TE was comparable with control liposomes. Moreover, ML at low N/P were more effective in RNA delivery into immature DCs in comparison with DC progenitors. At high N/P ratios liposomal formulations containing 5 and 10% mol. of mannosylated lipoconjugate 2 with diethylsquarate linker were the most effective (up to 50% of transfected cells). DCs transfected ex vivo with ML/melanoma B16 RNA complexes after i.v. injection into mice caused five- to six-fold inhibition of melanoma lung metastasis number. Moreover, the i.v. injection of ML/melanoma B16 RNA complexes into mice induced generation of the melanoma B16-specific cytotoxic T-lymphocytes, which were two-fold more efficient in B16 cell killing than those from control liposome group.